Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.002 Å; R factor = 0.042; wR factor = 0.118; data-to-parameter ratio = 13.3.
Related literature
For the synthesis, see: Shreder et al. (2009); Lé ost et al. (1997) ; Bonnet et al. (2002) . 
Data collection
Bruker SMART CCD area-detector diffractometer Absorption correction: multi-scan (SADABS; Bruker, 2001) T min = 0.964, T max = 0.983 6010 measured reflections 2237 independent reflections 1841 reflections with I > 2(I) R int = 0.022 Refinement R[F 2 > 2(F 2 )] = 0.042 wR(F 2 ) = 0.118 S = 1.09 2237 reflections 168 parameters H atoms treated by a mixture of independent and constrained refinement Á max = 0.22 e Å À3 Á min = À0.34 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
1.01 (2) 1.71 (2) 2.599 (2) 146.0 (16) Symmetry code: (i) Àx; y À 1 2 ; Àz þ 3 2 .
Data collection: SMART (Bruker, 2001) ; cell refinement: SAINT (Bruker, 2001) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXL97. supplementary materials Acta Cryst. (2012) . E68, o913 [doi:10.1107/S1600536812005752] 2-(4-Carboxypiperidinium-1-yl)pyridine-3-carboxylate Ping Fan, Chunhua Ge, Mingjun Sun, Weiwei Li and Runshan Shang
Comment
The title compound, 2-(4-carboxylpiperdinium-1-yl)pyridine-3-carboxylic acid is known as one of 2-chloronicotinic acid derivatives ( Fig. 1 ). It has attracted a great deal of interest in recent years. A series of inhibitors of human neutrophil elastase have been synthesised based on this derivative. The piperidine ring is in a chair conformation. By the intramolecular N2-H2A···O2 hydrogen bond, the dihedral angle between the ring defined by N1/C2-C6 and the plane defined by N2/C8/C10 of piperidine is 70.3 °. The dihedral angle between the ring defined by N1/C2-C6 and the ring defined by C7-C9-C11 of piperidine is 71.6 °. Molecules are linked by intermolecular O-H···O hydrogen bonds to form a chain (Table 1, Fig. 2 ). There are weak π-π interactions ( Fig. 2) with the plane to plane distances of 3.69 Å and 3.72 Å (x,3/2-y,-1/2+z; 3,372-y, 1/2+z] which result in the formation of supramolecular network.
Experimental
A mixture of 2-(4-methoxycarbonylpiperidin-1-yl)-3-pyridine formic acid ethyl ester (3.02 g, 10.7 mmol), NaOH (3.00 g, 75.0 mmol) and H 2 O (50 mL) was heated at reflux for 4 h. After cooling, the pH of resulting mixture was adjusted to 4-5 with dilute hydrochloric acid. After 12 h, a lot of white solid was precipitated. The precipitate was filtrated and dried, yield 73.9%, mp 481.8-483.2 K. Single crystal of the title compound was obtained by evaporating a solution of abovementioned solid (0.2 mmol) in 11 mL ethanol.
Refinement
H atoms attached to C atoms were positioned geometrically and refined using a riding model, with Csp 3 -H = 0.97 Å or Csp 2 -H = 0.93 Å and with U iso (H) = 1.2U eq (C). H atom attached to O atom was O-H = 0.82 Å and with U iso (H) = 1.5U eq (O). H atoms attached to N atom were located by difference Fourier synthesis and refined isotropically.
Computing details
Data collection: SMART (Bruker, 2001) ; cell refinement: SAINT (Bruker, 2001) ; data reduction: SAINT (Bruker, 2001 ); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication:
SHELXL97 (Sheldrick, 2008) . supplementary materials sup-2 Acta Cryst. (2012). E68, o913
Figure 1
Molecular structure of the title compound, with displacement ellipsoids drawn at the 30% probability level(arbitrary sphere for the H atoms).
Figure 2
Packing diagram illustrating intra-and intermolecular hydrogen bonding interactions. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. (6) 0.0362 (7) −0.0020 (5) −0.0001 (5) 0.0017 (5) O3 0.0428 (6) 0.0447 (7) 0.0460 (7) −0.0203 (5) 0.0027 (5) −0.0074 (5) N1 0.0333 (7) 0.0290 (7) 0.0483 (8) 0.0023 (5) −0.0067 (6) 0.0049 (5) O2 0.0421 (7) 0.0400 (6) 0.0551 (7) 0.0019 (5) −0.0171 (6) 0.0043 (5) C3 0.0244 (7) 0.0251 (7) 0.0340 (7) −0.0014 (5) 0.0014 (6) 0.0008 (5) (7) −0.0078 (6) C2 0.0264 (7) 0.0252 (7) 0.0350 (8) 0.0014 (5) 0.0036 (6) 0.0008 (5) C11 0.0328 (7) 0.0331 (8) 0.0457 (9) −0.0026 (6) 0.0089 (6) −0.0053 (7) C1 0.0325 (7) 0.0302 (8) 0.0426 (8) 0.0039 (6) −0.0006 (6) 0.0039 (6) C5 0.0309 (8) 0.0379 (9) 0.0532 (10) −0.0054 (6) −0.0082 (7) −0.0037 (7) C6 0.0327 (7) 0.0257 (7) 0.0488 (9) −0.0022 (6) 0.0006 (7) −0.0010 (6) C4 0.0303 (7) 0.0396 (9) 0.0491 (9) 0.0048 (6) −0.0105 (7) 0.0037 (7) Geometric parameters (Å, º) (2) 
2-(4-Carboxypiperidinium-1-yl)pyridine-3-carboxylate

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
